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Background In most regions worldwide, caesarean section (CS)
rates are increasing. In these settings, new strategies are needed to
reduce CS rates.
Objectives To identify, critically appraise and synthesise studies
using the Robson classification as a system to categorise and
analyse data in clinical audit cycles to reduce CS rates.
Search strategy Medline, Embase, CINAHL and LILACS were
searched from 2001 to 2016.
Selection criteria Studies reporting use of the Robson
classification to categorise and analyse data in clinical audit cycles
to reduce CS rates.
Data collection Data on study design, interventions used, CS rates,
and perinatal outcomes were extracted.
Results Of 385 citations, 30 were assessed for full text review and
six studies, conducted in Brazil, Chile, Italy and Sweden, were
included. All studies measured initial CS rates, provided feedback
and monitored performance using the Robson classification. In
two studies, the audit cycle consisted exclusively of feedback using
the Robson classification; the other four used audit and feedback
as part of a multifaceted intervention. Baseline CS rates ranged
from 20 to 36.8%; after the intervention, CS rates ranged from 3.1
to 21.2%. No studies were randomised or controlled and all had a
high risk of bias.
Conclusion We identified six studies using the Robson
classification within clinical audit cycles to reduce CS rates. All
six report reductions in CS rates; however, results should be
interpreted with caution because of limited methodological
quality. Future trials are needed to evaluate the role of the
Robson classification within audit cycles aimed at reducing CS
rates.
Keywords Audit and feedback, caesarean section, clinical audit
cycle, Robson classification, systematic review, ten-group
classification.
Tweetable abstract Use of the Robson classification in clinical
audit cycles to reduce caesarean rates.
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Introduction
Recent data indicate that one in five women undergo cae-
sarean section (CS), and in most regions of the world, CS
rates continue to rise.1 Concern over increasing CS rates
has motivated research to identify effective interventions
that can safely reduce CS rates in settings with overuse.
Despite this effort, most tested interventions have shown
only limited success.2,3
The clinical audit cycle has been defined as a ‘quality
improvement process that seeks to improve patient care
and outcomes through systematic review of care against
explicit criteria and the implementation of change’.4 Key
components of the cycle include (1) measuring care against
criteria, (2) taking action to improve care and (3) monitor-
ing to sustain improvement.4 Audit and feedback is a varia-
tion of the clinical audit cycle where, after initial
measurement, the key action is fed back to a health
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Systematic review
professional or unit as a strategy to modify behaviour. The
clinical audit cycle and, in particular, audit and feedback
have been used to change behaviour in a variety of clinical
contexts including the reduction of CS rates, with mixed
results.2,5,6 Often, the methods used to implement the cycle
have varied.2,5 This makes comparability and replicability
between studies challenging.
The Robson classification system uses basic obstetric
characteristics to categorise all women admitted for delivery
into one of ten mutually exclusive and totally inclusive groups
(Figure 1).7 Unlike other CS classification systems (e.g. based
on indications for CS), the Robson classification has gained
widespread acceptance in a diverse range of settings.8,9 The
World Health Organization (WHO) and the International
Federation of Gynecology and Obstetrics (FIGO) recommend
the Robson classification as a global standard for assessing,
monitoring and comparing CS rates within heath care facili-
ties, over time and between facilities.10,11
As a prospective, objective, and replicable classification
system, the Robson classification is well suited to help with
the three core components of the clinical audit cycle. Its
widespread adoption presents an opportunity to compare
studies using a similar and standard method to categorise
and analyse data within clinical audit cycles targeted at
reducing CS rates.
We conducted a systematic review of the literature to
identify, critically appraise and synthesise the studies that
included the Robson classification as a system to categorise
and analyse data in clinical audit cycles used alone or as
part of multifaceted interventions, to reduce CS rates.
Methods
This systematic review was conducted following a protocol
specifically designed for this purpose (PROSPERO registra-
tion number: CRD42016034099) and reported according
to the recommendations of the PRISMA and MOOSE
statements.12,13
Types of studies
Any study, regardless of its design, that used the Robson
classification within clinical audit cycles (including but not
limited to strategies using audit and feedback) either alone
or in multifaceted interventions to reduce CS rate, was eli-
gible for inclusion. Studies using variations of the classifica-
tion (e.g. splitting groups or lumping groups together)
were eligible for inclusion as long as the modifications were
reported with sufficient clarity to be able to relate them to
the original Robson system. Studies had to report the rate
of CS as one of the outcomes, regardless of the primary
objective. We included studies of any sample size, con-
ducted for any period of time, and in any type of setting
(e.g. nationwide, facility-based).
Type of participants
Any professionals who reported experiences on the use of
the Robson classification system within clinical audit cycles
to reduce CS rates were eligible for inclusion, including
public health officials, policymakers, administrators and/or
clinicians in any type of setting (single facility or group
care, public or private).
Exclusion criteria
We excluded studies that did not provide any numerical
data on the effects of the use of the clinical audit cycle. We
also excluded studies that did not explicitly use the Robson
classification as part of their clinical audit cycles or did not
present the intervention in enough detail to allow a clear
understanding of what was done.
Search strategy
With the assistance of a librarian experienced in electronic
search strategies for systematic reviews, four electronic
databases (MEDLINE, Embase, CINAHL and LILACS) were
searched for studies published between January 2001 and
January 2016 (Supporting Information Appendix S1: Search
Strategy). There were no language restrictions. The elec-
tronic search was complemented by screening the refer-
ences of all articles chosen for full-text evaluation.
Process of study identification, selection and data
extraction
All citations identified from the electronic searches were
downloaded into ENDNOTE software (version X7.7.1,
Thomson ReutersTM) and duplicates deleted. Two investiga-
tors (M.R.T., A.P.B.) independently screened the titles and
abstracts to select potentially relevant citations for full-text
reading. These were independently read by two reviewers
(F.C., A.P.B.) and studies meeting selection criteria were
included in the review. Data extraction was performed by
at least two reviewers (A.A.B., F.C., A.P.B.) independently
and in duplicate using a standardised data-extraction tem-
plate specially designed for this review. Disagreements in
any stage of this process were resolved by discussion until
full agreement was reached, consulting with a fourth
reviewer if necessary (M.R.T.).
Information captured for each article included: (1) study
design; (2) study objectives; (3) country, year, setting, type
of institution, time period when the classification was used;
(4) number and type of women/deliveries included; (5)
completeness and source of data; (6) detailed description
of the intervention and its components; (7) CS rates prior
to, during and after the implementation of the intervention
(s); (8) conclusions according to the author; (9) other
results reported such as perinatal outcomes (e.g. Apgar
scores, perinatal mortality), patient or care provider satis-
faction; (10) observations, comments or criticisms on the
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use of the classification system. Authors of included articles
were contacted to clarify study details or request additional
information if necessary.
Quality assessment of the studies
Quality was assessed using the quality assessment tool for
quantitative studies developed by the Effective Public
Health Practice Project (EPHPP) in Canada for use in sys-
tematic reviews.14,15 Assessment included eight domains:
selection bias, study design, confounders, blinding, data
collection, follow up, intervention integrity and analysis
(Supporting Information Table S3). Each domain received
a grading of ‘strong’, ‘moderate’ or ‘weak’. Studies with no
‘weak’ ratings received an overall rating of ‘strong’, those
with one ‘weak’ domain received an overall rating of ‘mod-
erate’, and those with two or more ‘weak’ domains received
an overall rating of ‘weak’. Rating was performed indepen-
dently by two reviewers (A.A.B. and A.P.B.) with discussion
until consensus was reached. We did not exclude studies
based on their quality.
Data synthesis
The findings of each study are presented descriptively. We
classified included studies as randomised controlled trials
Figure 1. Robson classification system. Reproduced with permission from World Health Organization. WHO Statement on Caesarean Section Rates
WHO/RHR/15.02. 2015.
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(RCTs), before-and-after (controlled), before-and-after (un-
controlled), and interrupted time series studies. For studies
with similar designs and utilising the Robson classification
in a similar fashion, we intended to pool the effects of the
intervention on CS rate.
Results
Our electronic search yielded 385 unique citations; 30 were
selected for full-text evaluation and six studies were
included in the review (Supporting Information Figure S1).
The studies were from four different countries: Brazil (1),
Chile (1), Italy (3) and Sweden (1).16–21 Three studies were
published as full peer-reviewed manuscripts16,18,21 and the
other three were congress abstracts.17,19,20 We contacted the
authors of these abstracts to obtain more details and were
successful in all cases.
Supporting Information Table S1 presents the main
study characteristics. All studies were facility-based, five
were based in tertiary care or teaching hospitals16–18,20,21
and one in birth centres attached to hospitals.19 All six
studies were classified as prospective, before-and-after (un-
controlled) studies. All measured and reported CS rates in
their hospitals continuously over a period of time that
included the roll out of an intervention.
Supporting Information Table S2 summarises the inter-
ventions described in the studies, how study interventions
align with the core components of the clinical audit cycle
and study outcomes. All six studies used the Robson classi-
fication for initial measurement of baseline performance—
the first key component of the clinical audit cycle. Three
studies16,18,19 used all 10 Robson groups, two studies20,21
used Robson groups 1 and 2, and the sixth study used
Robson groups 1–4.17 One study21 also used instrumental
delivery rates and perinatal and maternal outcomes as mea-
surement criteria. In two studies16,20 feedback and discus-
sion using the Robson classification was the only strategy
to improve outcomes. In the other four studies17–19,21 feed-
back with the Robson classification was used along with
other multifaceted components (Table S2).
All studies included low Apgar score at 5 minutes as an
outcome measure. In three studies16,19,20 changes in this
rate were formally tested and reported, and no statistically
significant differences were found. Other outcomes mea-
sured in studies included perinatal mortality,19,20 operative
delivery,17,19,21 umbilical cord pH, hypoxic-ischaemic
encephalopathy and patient satisfaction,21 neonatal
intubation,19 neonatal asphyxia,16 use of oxytocin and
amniotomy.17
Quality assessment
All six studies were rated as ‘weak’ using the EPHPP frame-
work (Supporting Information Table S3).15 All of the
included studies used prospective uncontrolled before-and-
after designs and none accounted for confounding, blind-
ing or intervention integrity, i.e. the degree to which the
participants received the intervention, and consistency of
the intervention. Similarly, it is unclear whether there were
any withdrawals or drop-outs of participants in the studies.
One study reports an interrupted time series analysis;16
however, the preferred statistical analyses for this design—
time series regressions or ARIMA—were not used.22
Study interventions
In Brazil, Aguiar et al.20 describe an audit and feedback
intervention where monthly reports of the Robson classifi-
cation tables were distributed and discussed with clinical
staff. During the 10-month intervention period, CS rates in
Robson groups 1 and 2 together showed a decrease from
34.6 to 13.5%. The authors reported no changes in Apgar
score less than seven at 5 minutes and perinatal mortality
over the 10-month period. There were no other changes in
clinical practice or local policies during the intervention
period that could explain the decrease in CS; however, no
control group was described.
In Sweden, Blomberg et al.21 describe a nine-item list of
organisational and cultural changes introduced along with
training to reduce unnecessary interventions including CS.
The Robson classification was used to identify the target
group—term, nulliparous women in spontaneous labor
(group 1)—and to provide feedback to staff on a monthly
basis for all term nulliparous women (groups 1 and 2).
Other aspects of the multifaceted intervention are shown in
Table S2. Following implementation, they report decreases
in the CS rate in group 1, from 10.1% in 2006 to 3.1% in
2015. No changes were seen in neonatal outcomes, and
patient satisfaction was reported as high in 2015, although
no information on satisfaction in the previous years is
reported.
In Chile, Scarella et al.16 evaluated the effectiveness of
audit and feedback using the Robson classification in an
uncontrolled before-and-after study. Clinical staff received
letters with monthly audits using the Robson classification,
and attended in depth medical-midwifery staff meetings
every 3 months where results and outcomes were discussed.
Staff were also ranked by duty shift from worst to best
according to CS rates in the Robson groups of interest
(Groups 1, 2a, 5a and 10). The overall CS rate was 36.8%
at baseline (3-month average), 26.5% during the interven-
tion phase (9-month average) and 31.8% during the post-
intervention phase (9-month average). Authors report a
reduction in the CS rate between phase one and phase two
in all groups, reaching statistical significance in Groups 1,
5a and 10. A re-analysis of this published data using time
series regression models found no significant change in the
CS rate at the time of the intervention (11.0, 95% CI
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23.2, 1.2%, P = 0.098). There were no significant differ-
ences in the rates of neonatal asphyxia and low Apgar
scores at 5 minutes in the three phases.
Svelato et al.17 performed a before-and-after study in
Italy in 2012–2013 to test the effectiveness of a multifaceted
intervention to reduce CS rates in Robson Groups 1–4
without increasing maternal and newborn morbidity. The
Robson classification was used to analyse data prior to the
initiation of the study and as a tool for daily feedback and
discussion with staff during the intervention phase. The
strategy also included other non-clinical and clinical com-
ponents (see Table S2 for details). The authors report a sta-
tistically significant reduction in the CS rate for Robson
Groups 1–4 from 17.2% during the baseline period to 11%
during implementation, and 10.3% during the 6-month
post-intervention period. When analyzed individually, the
reduction in CS rates was statistically significant only in
Robson group 2 (52.7% to 36.4% to 39.4%). There were
no statistically significant changes in other outcome mea-
sures including Apgar score less than seven at 5 minutes
(0.7% in all phases) or rate of instrumental (vacuum)
deliveries (3.6, 5 and 3.8%, respectively).
Piffer et al.19 report on the use of the Robson classifica-
tion within a clinical audit to reduce CS rates in seven
maternity units in northern Italy. A retrospective review
using the Robson classification was carried out between
2004 and 2007 to establish baseline data in the seven
maternity units and to allow comparisons in CS rates with
peer tertiary university institutions that had comparable
numbers of deliveries but lower CS rates. Comparisons
were then used to identify strategies for clinical
management changes to reduce the CS rate. Following this
assessment, a prospective audit cycle was implemented in
2008–2009 where CS rates in Groups 1, 2 and 5 were
tracked and reported to staff in meetings. The authors
report a statistically significant reduction in overall CS rates
from 28.8% prior to intervention to 25% following imple-
mentation. No significant changes in Apgar score or still-
birth rate were seen, and the rate of neonatal intubation
declined significantly.
Maneschi et al.18 describe the use of the Robson classifi-
cation to maintain a target CS rate in a single hospital in
Rome, Italy. In 2006, the Robson classification was used to
conduct a review of deliveries that was analysed and used
to set a target overall CS rate of 30% and a baseline for the
composition and contribution of the Robson groups. From
2007, data were prospectively collected and analysed using
the Robson classification. In 2008, a plan was made to con-
duct an additional audit should the overall CS rate rise
above 30% for three consecutive months. The planned
audit would assess indications for CS in the Robson groups
that differed the most from 2006 baseline rates. The
authors report an increase in CS rate above 30% in the first
5 months of 2010. This triggered the audit of Groups 1
and 2. Results were used to guide changes in practice. This
led to a drop in the CS rates in these groups (numbers not
reported) and, ultimately, maintenance of the CS rate at
30.5% throughout 2010. Retrospective comparison of rates
between 2001 and 2006, and between 2006 and 2010
demonstrated a rise in the first period (27.5 to 31.1%) ver-
sus maintenance of overall rates in the second period
(31.1–30.5%).
Discussion
Main findings
This review found six studies that used the Robson classifi-
cation system as a tool to provide audit and feedback to
providers in clinical audit cycles used to reduce caesarean
section rates. Five of these studies were performed in coun-
tries with some of the highest CS rates seen globally (Brazil,
Chile and Italy).1 All the studies reported a reduction or
maintenance in CS rates without concomitant increases in
neonatal morbidity or other adverse outcomes. However,
all of the studies used an uncontrolled before-and-after
methodology. As this type of study design has inherent
limitations in inferring causation, the positive results
reported should be viewed with caution and warrant
further well designed controlled studies.
Strengths and limitations
Strengths of this review include its originality, as it is the
first systematic review focusing on one consistent system
(the Robson classification) to categorise and analyse data
on CS rates within clinical audit cycles.
This review has several limitations. It is possible that
unpublished reports were missed because we did not per-
form an extensive search for grey literature. Additionally,
four of the six studies used multifaceted inventions in addi-
tion to audit and feedback. These included different strate-
gies such as physician ranking, peer tutoring, modification
of clinical management protocols and attention to women’s
psychological wellbeing. Due to the multifaceted nature of
some interventions, it was not possible to disentangle the
contribution of each component to the overall effect. Also,
the effectiveness of the interventions in the included studies
could not be pooled or compared because of the differ-
ences in study design.
Several methodological weaknesses also limit the inter-
pretation and applicability of the results in the six studies
included in this review. The uncontrolled designs prevent
establishing cause and effect. More robust methodology
such as interrupted time series analyses and a controlled
before-and-after design could improve the quality of the
primary studies. In an interrupted time series analysis, data
are collected at multiple instances before and after an
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intervention. Time series regression models or autoregres-
sive integrated moving average models are then used to
assess differences in rates before and after the interven-
tion.22 A controlled before-and-after design requires a con-
trol group for comparison with a group or groups
receiving the intervention.23 In this case-context this could
be a select group of patients within the same hospital, e.g.
private patients with different providers compared with
public service patients or, at the health system level, a hos-
pital with similar characteristics and patient demographics
where the intervention is not conducted. In both of these
study designs, the statistical models and the presence of a
control group help reduce bias that might occur due to
secular trends, seasonal or cyclical effects, duration of the
intervention, and random fluctuations that are inherent in
uncontrolled before-and-after models.
Interpretation
In all six studies, the Robson classification system offered a
stable framework for categorising and analysing data within
the clinical audit cycle either alone or in concert with other
approaches. Previous reports analysing clinical audit cycles
or components of it to reduce CS rates have reported
mixed results.2 Two randomised trials comparing audit and
feedback to an opinion leader, or no intervention to reduce
CS found no difference in rates.24,25 On the other hand,
several controlled before-and-after studies and a metanaly-
sis have suggested that audit and feedback can reduce CS
rates.5,26–29 In the metanalysis, which included five studies
involving 734 321 women, audit and feedback alone was
moderately effective in reducing CS rate and more effective
when used in combination with other interventions.5 Of
note, the framework used to perform audit and feedback
differed among all the primary studies described. This vari-
ation in method may account for some of the heterogeneity
seen in the efficacy of this strategy.6
Strategies to reduce CS rates must also assess changes in
both maternal and perinatal outcomes. All six studies
included in our review included Apgar score assessment as
one of their outcome measures, although this was reported
formally in only three studies.16,19,20 Though Apgar scores
are useful in providing an initial assessment of newborn
status, other measures of neonatal and maternal morbidity
should also be considered in future studies to ensure that
reduction of CS rates results in equal or better outcomes
for both mother and baby.
Conclusion
The Robson classification allows standardised comparisons
of CS rates across time and settings and the prospective
identification of specific groups of women which most con-
tribute to the overall CS rate. This makes the Robson
classification an appealing tool within audit and feedback
cycles. Rising CS rates in most high and middle-income
countries demand evidence-based strategies safely to reduce
unnecessary CS. This review suggests that the Robson clas-
sification could be useful within clinical audit cycles target-
ing such reductions. Further studies are necessary to
understand the role of this classification system in CS audit
cycles.
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